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W. Balsiger ... .t 117

Linear programming solution to salmon man-
AZEIMENT oot e s 117

Little tunny
larvae in northwestern Gulf of Guinea and off

Sierra Leone ........c.ciiitiiitiieaa 564
Lobster—see Northern lobster

Long-snouted or spinner dolphin
from St, Vincent Island ..................... 305
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LOVE, RICHARD H., “Measurements of fish
target strength: a review” ................... 703

“(The) low-temperature threshold for pink
salmon eggs in relation to a proposed hydroelec-
tric installation,” by Jack E. Bailey and Dale
R, Evans ... ...... .ttt iiiennnns 587

MacGREGOR, JOHN 8., “Additional data on

the spawning of the hake” ..................... 581
Mackerel
gill raker apparatus and food selectivity ...... 361

Mackerel, jack—see Jack mackerel

MAGNUSON, JOHN J., and JEAN G. HEITZ,
“Gill raker apparatus and food selectivity
among mackerels, tunas, and dolphins” ......... 361

MAHNKEN, CONRAD V. W.-—see NOVOTNY and
MAHNKEN

Malacoteidae—see Fish larvae

MALONE, THOMAS C., “The relative impor-
tance of nannoplankton and netplankton as pri-
mary producers in the California Current system” 799

“Masking undesirable flavors in fish oils,” by
Gisela Jellinek and Maurice E. Stansby ........ 215

MATHISEN, OLE A, “Escapement levels and
productivity of the Nushagak sockeye salmon
run from 1908 to 1966” ... ................... 747

MAY, ROBERT C., “Effects of delayed initial
feeding on larvae of the grunion, Leuresthes
tenuis (Ayres)” ... ... .. 411

“Measurements of fish target strength: a re-
view,” by Richard H. Love .................... 703

Megaptera novaeangline—see Humpback whale
Melamphaidae—see Fish larvae
Melanostomiatidae—see Fish larvae
Menhaden—see Atlantic menhaden

Menhaden oil
effect on pig tissues .............. ... 282

Merluccius productus—see Pacific hake
Metamysidopsis elongata—see Mysids
Meterythrops robusta—see Mysids

Mid-Subarectic Pacific region
primary productivity in ..................... 595

Midwater trawl
Isaacs-Kidd, relative sampling performance

of 6- and 10-foot ....... PP - 24 §



MILLER, HARRY, JR.—see DUBROW et al.

Mixing
off coast of Peru

MONK, BRUCE H.—see EBEL et al.

Monterey Bay, California
nannoplankton and netplanktonin ............

MURPHY, M. ALICE—see COOK and MURPHY
Murre 1I—see Vessels

Myctophidae—see Fish larvae

Mysidopsis bigelowi—see Mysids

M. furca—see Mysids

Mysids

Atlantic coast
Amblyops abbreviata ......................
Anchialina typica ..............cccuuiinn.
Bathymysis renoculate .....................
Boreomysis tridens .............cciieiniinn.
Bowmaniella portoricensis
Erythrops erythrophthalma ................
Eucopia grimaldii .........................
Hypererythrops caribbaea
Heteromysis formosa ......................
Meterythrops robusta
Mysidopsis bigelowi
Mysidopsis furca
Mysis mizta .. ... ... .0 it
Mysis stenolepis
Neomysis americana . ...........coveuinen..
Praunus flexuosus
Promysis atlantica
Pseudomma affine
Pseudomma sp. ......... i,

Metamysidopsis elongata
body composition
culture methods
ecological efficiency ........................
energy content
fecundity
growth and maturation ....................
molting
oogenesis and incubation...................
reproduction
resoiration

Mysis mixta—see Mysids

M. gtenolepis—see Mysids

Naknek-Kvichak system

Nannoplankton
compared with netplankton in California Cur-
rent system

“Nature of free radicals in freeze-dried fishery

products and other lipid-protein systems,” by

William T. Roubal ............................
NELSON, RICHARD W.—see BARNETT et al.
Neomysis americana—see Mysids

Netplankton
compared with nannoplankton in California
Current system

New Jersey
menhaden fishery

New York
menhaden fishery

NICHOLSON, WILLIAM R., “Changes in catch
and effort in the Atlantic menhaden purse-

seine fishery, 1940-68”"

Nitrogen supersaturation
thermal tolerance of juvenile Pacific salmon
and steelhead trout in relation to .............

Nomeidae—see Fish larvae

North Carolina
menhaden fishery
young menhaden ............... ... ... ... ...

North Pacific Ocean

Sea-surface temperature anomalies in

Northern anchovy
induced spawning of
predation on larvae by copepods

Northern lobster
egg loss during incubation from offshore

NOVOTNY, ANTHONY J, and CONRAD V. W,

MAHNKEN, “Predation on juvenile Pacific
salmon by a marine isopod Rocinela belliceps
pugettensis (Crustacea, Isopoda)

“Observations on two species of dolphins from
the tropical mid-Atlantic,” by Thomas Potthoff ..

“Occurrence of the barracudina, Paralepis at-
lantica Kreyer, in the central North Pacific
Ocean,” by Richard G. Bakkala

O’CONNELL, CHARLES P., “Variability of
near-surface zooplankton off southern Califor-
nia, as shown by towed-pump sampling”

Oncorhyncus gorbuscha—see Pink salmon
0. keta—see Chum salmon

0. kisutch—see Coho salmon

0. nerka—see Red salmon, Sockeye salmon

Orcinus orca—see Killer whale
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Oregon
euphausiids

Ozxyjulis californica—see Sefiorita

OWEN, ROBERT W., JR.—see THOMAS and OWEN

Pachygrapsus crassipes—see Crabs

Pacific hake
fecundity ...... ... . . i 581
protein autolysis rates at various pH’s and
temperatures and effect on yield of fish pro-
tein concentrate
size at first maturity .............. ... oL 583
spawning

Pacific herring
protein autolysis rates at various pH’s and
temperatures and effect on yield of fish pro-
tein concentrate
Paragon—see Vessels
Paralepididae—see Fish larvae

Paralepis atlantica—see Barracudina

Parameter estimation
random variability and, for generalized pro-
duction model

PARISER, E. R.—See DUBROW et al.
PEARCY, WILLIAM G.—see SMILES and PEARCY

Penaeus aztecus—see Brown shrimp

PEREZ FARFANTE, ISABEL, “A key to the
American Pacific shrimps of the genus T'rachy-
penaeus (Decapoda, Penaeidae), with the de-
scription of a new species” .................... 635

PERKINS, HERBERT C., “Egg loss during

incubation from offshore Northern Ilobsters
(Decapoda: Homaridae)” ..................... 451
Peru

plankton populations and upwelling ........... 859

Phanerodon atripes—see Sharpnose seaperch

Physeter catodon—see Sperm whale

Phytoplankton
and upwelling off coast of Peru .............. 859
estimating production of, from ammonium
and chlorophyll concentrations ............... 87
production in natural and altered areas ..... 829
Pig tissues
effect of dietary fish oil on fatty acid com-
position and palatability of ................. 281
Pink salmon
low-temperature threshold for eggs .......... 587
predation on juveniles by marine isopod ...... 699

892

Pisaster giganteus (sea star)
trophic interaction between, and gastropod
Kelletia kelletdd .............................

Plankton—see Nannoplankton; Netplankton;
Phytoplankton; Zooplankton

“Plankton populations and upwelling off the
coast of Peru, June 1969,” by John R. Beers,
Merritt R. Stevenson, Richard W. Eppley, and
Elaine R. Brooks

Pleuronectiformes—see Fish larvae

Poecilia reticulata—see Guppy

POTTHOFF, THOMAS, “Observations on two
species of dolphins from the tropical mid-At-
lantic”

Praunus flexuosus—see Mysids

“Predation on juvenile Pacific salmon by a
marine isopod Rocinela belliceps pugettensis
(Crustacea, Isopoda),” by Anthony J, Novotny
and Conrad V, M. Mahnken

“Primary production in the mid-Subarctic Pa-
cific Region, 1966-68”, by Jerry D. Larrance .....

Primary production
in mid-Subarctic Pacific Region

PRITCHARD, AUSTIN W, JOHN R. HUNTER,
and REUBEN LASKER, “The relation between
exercise and biochemical changes in red and
white muscle and liver in the jack mackerel,
Trachurus symmetricus”

Promysis atlantica—see Mysids

“Protein autolysis rates at various pH’s and
temperatures in hake, Merluccius productus,
and Pacific herring, Clupea harengus pallasi,
and their effect on yield in the preparation of
fish protein concentrate,” by Barbara Koury,
John Spinelli, and Dave Wieg

Pseudomma affine—see Mysids

Pseudorca crassidens—see False killer whale

Pygmy killer whale

from St. Vincent Island ....................
QUAST, JAY C., “Sebastes vartegatus sp. n.
from the northeastern Pacific Ocean (Pisces,
Scorpaenidae)” ...... ... ... e,
“Random variability and parameter estimation
for the generalized production model,” by Wil-
liam W. Fox, Jr. ... ... i,

Random variability
and parameter estimation for the generalized
production model

RATHJEN, WARREN F.—see CALDWELL et al,
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387
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Red hake
chemical and nutritional characteristics of
fish protein concentrate from .................
effect of ice storage on chemical and nutritive
properties of solvent-extracted whole fish

Red salmon
in Kvichak River, Alaska ....................

Red Sea, sharks

“(The) relation between exercise and biochem-
ical changes in red and white muscle and liver
in the jack mackerel, Trachurus symmetricus,”
by Austin W. Pritchard, John R. Hunter, and
Reuben Lasker ......... ... ... ... . ... ... ...

“(The) relative importance of nannoplankton
and netplankton as primary producers in the

California Current system,” by Thomas C. Malone

“(The) relative sampling performance of 6- and
10-foot Isaacs-Kidd midwater trawls,” by Wil-
liam A. Friedl

“Respiratory, behavioral, and endocrine respon-
ses of a teleost to a restricted environment,”
by Martin Sage

RICHARDS, WILLIAM J.,, and DAVID C.
SIMMONS, “Distribution of tuna larvae
(Pisces, Scombridae) in the northwestern Gulf
of Guinea and off Sierra Leone”

Risso’s dolphin
from St, Vincent Island

RITSKES, T. M., “Artificial ripening of maat-
jes-cured herring with the aid of proteolytic
enzyme preparations”

Rocinela belliceps pugettensis
(marine isopod) predation on juvenile Pa-
cific salmon

Rockfish
preservation with use of carbon dioxide dis-
solved in refrigerated brine
Sebastes variegatus, new species from north-
eastern Pacific Ocean

Rockaway—see Vessels

ROE, RICHARD B., ROBERT CUMMINS,
JR.,, and HARVEY R. BULLIS, JR., “Calico
scallop distribution, abundance, and yield off
eastern Florida, 1967-68”

ROEDEL, PHILIP M. “In memoriam—Wil-
bert McLeod Chapman and Milner Baily Schaefer”

ROSENTHAL, RICHARD J., “Trophic inter-
action between the sea star Pisaster giganteus
and the gastropod Kelletia kelletii”

141

145

631
615

379

799

427

879

555

305

647

699

433

387

ROTHSCHILD, BRIAN J, and JAMES W,
BALSIGER, “A linear-programming solution
to salmon management”

ROUBAL, WILLIAM T. “Nature of free
radicals in freeze-dried fishery products and
other lipid-protein systems”

Rough-toothed dolphin
from St. Vincent Island

Royal red shrimp
age classes
biology
habits ... ...
larval, postlarval, and juvenile stages
latitude and depth distributions
reproductive systems
size and age at recruitment ..................
sizeatmaturity ...... ... ... ... L
spawning

SAGE, MARTIN, “Respiratory, behavioral,
and endocrine responses of a teleost to a re-
stricted environment”

St. Vincent Island
cetaceans from

Salinity
sea-surface
Koko Head, Oahu
effect on young Atlantic menhaden

Salmo gairdneri—see Steelhead trout

Salmon—see Chinook salmon; Chum salmon;
Coho salmon; Pink salmon; Red salmon;
Sockeye salmon

Salmon management
linear-programming solution to

Scombridae—see Fish larvae
Scopelarchidae—see Fish larvae
Scopelosauridae—see Fish larvae

Scorpaenidae
Sebastes variegatus, sp.n, ...................

Sea star—see Pisaster giganteus

“Sebastes variegatus, sp. n. from the north-
eastern Pacific Ocean (Pisces, Scorpaenidae),”
by Jay C. Quast

Sebastes variegatus, Sp. N. ... .ooiiviiiierennen

SECKEL, GUNTER R., and MARIAN Y. Y.
YONG, “Harmonic functions for sea-surface
temperatures and salinities, Koko Head, Oahu,
1956-69, and sea-surface temperatures, Christ-
mas Island, 1954-69”

387

387



Serfiorita
cleaning activity ............... ... ...
general ecology

“Sex pheromone activity of the molting hor-
mone, crustecdysone, on male crabs (Pachy-
grapsus crassipes, Cancer antennarius, and C.
anthonyi),” by James 8. Kittredge, Michelle
Terry, and Francis T, Takahashi

Shark
Isistius brasiliensis, probable cause of crater
wounds on fishes and cetaceans
new genus, lago carcharhinid

Sharpnose seaperch
cleaning activity .......... ... ... ... . ...
general ecology ...... ... .. ... i,

Short-finned pilot whale or blackfish
from St. Vincent Island .....................

Shrimp—see Brown shrimp; Royal red shrimp

Shrimp
equipment for holding and releasing penaeid,
during marking experiments .................
key to American Pacific, of genus Trachypenaeus

SIDWELL, V. D.—see DUBROW et al.

Sierra Leone
tuna larvae off

SIMMONS, DAVID C.-—see RICHARDS and
SIMMONS

SINDERMANN, CARL L., “Internal defenses
of Crustacea: a review”......................

Size
in relation to swimming speed in jack mack-
erel and other fishes
in relation to tail beat amplitude in jack mack-
erel and other fishes
in relation to tail beat frequency in jack
mackerel and other fishes ....................

“Size structure and growth rate of Euphausia
pacifica off the Oregon coast,” by Michael C.
Smiles, Jr., and William G. Pearcy ..............

Skipjack tuna

Atlantic
larvae in northwestern Gulf of Guinea and
off Sierra Leone

Pacific
ageand growth ...........................
distribution and abundance .................
early life history
timeof spawning ....... ... ... ... ... .. ...

SMILES, MICHAEL C,, JR., and WILLIAM

G. PEARCY, “Size structure and growth rate
of Euphausia pacifica off the Oregon coast” ....

894

497
494

337

791
615

511
495

308

247
635

555

455

253
253

263

79

79

SMITH, PRESTON, JR.—see KIFER et al.

Sockeye salmon
escapement levels and productivity of Nusha-
gak run from 1908 to 1966

Sole, lined—see Lined sole

South America
shrimps from ................ ..o,

South Carolina
menhaden fishery

South Pacific
distribution, apparent abundance, and length
composition of juvenile albacore ...............
early life history of skipjack tuna in

Species, new
Sebastes variegatus (Pisces: Scorpaenidae) ..
Trachypenaeus fuscina (Decapoda: Penaeidae)

Sperm whale
from St. Vincent Island

SPINELLI, JOHN-—see KOURY et al.
Spotted or bridled dolphin

from St. Vincent Island .....................
SPRINGER, STEWART—see COMPAGNO and
SPRINGER
STANSBY, MAURICE E.—see JELLINEK and
STANSBY

Steelhead trout
thermal tolerance of juveniles in relation to
supersaturation of nitrogen gas ..............

Stenella—see long-snouted or spinner dolphin;
spotted or bridled dolphin

Steno bredanensis—see Rough-toothed dolphin

Sternoptychidae—see Fish larvae

STEVENSON, MERRITT R.—see BEERS et al.

STILLINGS, BRUCE R.—see DUBROW and
STILLINGS

Stomach contents
juvenile albacore found in billfishes, South
Pacific
juvenile skipjack tuna found in billfishes of
Pacific

Stomiatoidei—see Fish larvae

“Studies on the use of carbon dioxide dissolved
in refrigerated brine for the preservation of
whole fish,” by Harold J. Barnett, Richard W.
Nelson, Patrick J. Hunter, Steven Bauer, and
Herman Groninger .......... ... iiiiunn..

747

635

765

821
545

387
635

310

306

833

821

545



SULLIVAN, JOHN R.—see CALDWELL, D. et al.

“Sustained speed of jack mackerel, Trachurus
symmetricus,” by John R, Hunter .............. 267

“Swimming speed, tail beat frequency, tail beat
amplitude, and size in jack mackerel, Trachurus
symmetricus, and other fishes,” by John R.

Hunter and James R, Zweifel ................. 253
Swimming speed
and size in jack mackerel and other fishes ..... 253
sustained, of jack mackerel .................. 267

Synodontidae—see Fish larvae

Tail beat amplitude
and size in jack mackerel and other fishes ..... 253

Tail beat frequency
and size in jack mackerel and other fishes ... 253

TAKAHASHI, FRANCIS T.-—see KITTREDGE et al.
Target strength

of fishes: a review of measurements ........ 703
Temperature
effect on distribution of young Atlantic men-
haden ... e 787
effect on uptake oX DDT by euphausiid ......... 629
low, threshold for pink salmon eggs ......... 587
sea-surface
anomalies in North Pacific ................. 345
Koko Head, Oahu, 1956-69 ................ 181
Christmas Island, 1954-69 .................. 181

TERRY, MICHELLE—see KITTREDGE et al.
Tetragonuridae—see Fish larvae

Texas
phytoplankton production, West Bay ......... 829

Thalassia testudinum—see Turtle grass

THEILACKER, GAIL H.—see CLUTTER and
THEILACKER

“Thermal tolerance of juvenile Pacific salmon
and steelhead trout in relation to supersatura-
tion of nitrogen gas,” by Wesley J. Ebel, Earl
M. Dawley, and Bruce H. Monk ............... 833

THOMAS, WILLIAM H., and ROBERT W.
OWEN, JR., “Estimating phytoplankton pro-
duction from ammonium and chlorophyll con-
centrations in nutrient-poor water of the eastern
tropical Pacific Ocean” ........................ 87

THOMPSON, PAUL O.—see CUMMINGS and
THOMPSON

Thunnus alalunga—see Albacore

T. thynnus—see Bluefin tuna

Tide
effect on distribution of young Atlantic men-
haden

TOPP, ROBERT W., and FRANK H. HOFF,
“An adult bluefin tuna, Thunnus thynnus, from

a Florida west coast urban waterway” .......

Trachurus symmetricus—see Jack mackerel

Trachypenaeus

key to American Pacific ...................

T. fuscina

new species, description ....................

“(The) transplanting and survival of turtle
grass, T'halassia testudinum, in Boca Ciega Bay,
Florida,” by John A. Kelly, Jr., Charles M, Fuss,

Jr, and John R. Hall .......................

TRENT, LEE—see CORLISS and TRENT
Trichiuridae—see Fish larvae

“Trophic interaction between the sea star
Pisaster giganteus and the gastropod Kelletia

kelletit,” by Richard J. Rosenthal .............

Tuna—see Albacore; Bigeye tuna; Bluefin
tuna; Frigate mackerel; Little tunny;
Skipjack tuna; Yellowfin tuna

gill raker apparatus and food selectivity .....

larvae in northwestern Gulf of Guinea and

off Sierra Leone ............ ... ...

Turbidity
effect on distribution of young Atlantic men-

haden .......... .. i e

Tursiops truncatus—see Bottlenosed dolphin

Turtle grass
transplanting and survival in Boca Ciega

Bay, Florida ........ ... ... o iiiiiiain.,

Underwater sounds

of killer whales, Kvichak River, Alaska .....
of killer whales, Point Loma, California ....

“Uptake, assimilation, and loss of DDT residues
by Euphausia pacifica, a euphausiid shrimp,”

by James L, Cox .........coiiiiiiiiiniiiinn

Upwelling
and plankton populations off coast of Peru,

June 1969 ... ... .. e i

Urophycis chuss—see Red hake

VANIA, JOHN S.—see FISH and VANIA
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“Variability of near-surface zooplankton off
southern California, as shown by towed-pump

sampling,” by Charles P, O’Connell ............ 681
Vessels
ALaMminos .....cuvvee et iiiii e 3
ATGO et e 3
John N, Cobb ... oo 581
DiSCOVerer ...... et 877
GEYOMIMO oo oo et e eae et eanns 555
David Starr Jordan ............ i 3, 581
George B. Kelez ....................... 596, 881
Murre IT ..o it iiasnns 387
Paragon ...........c.iiiiiieniiiiniiiiiaa, 596
Rockaway ..........coviiiiiiiinineiiinennns 3
Virginia
menhaden fishery ............ ... ... 0., 765
West Bay, Texas .........ovvvenernrnrnnneenns 829
Whelk—see Kelletia kelletii
White Oak River estuary, North Carolina ...... 783
White whale
repelled by underwater sounds of killer whales . 531
WIEG, DAVE—see KOURY et al,
WIGLEY, ROLAND L., and BRUCE R.
BURNS, “Distribution and biology of mysids
(Crustacea, Mysidacea) from the Atlantic coast
of the United States in the NMFS Woods Hole
COlleCtion” ... it 717

WILKENS, E. PETER H., and ROBERT M.
LEWIS, “Abundance and distribution of young

896

Atlantic menhaden, Brevoortia lyrannus, in the

White Oak River estuary, North Carolina ...... 783
Woods Hole
mysids in NMFS collection at ............... n7

Wounds, crater
squaloid shark probable cause of ............ 791

Yellowfin tuna
eastern tropical Pacific fishery used to illus-
trate random variability and parameter esti-

mation for the generalized production model ... 569
larvae in northwestern Gulf of Guinea and off
Sierra Leone .........c.cviiiiiiiiinanienn, 560

YONG, MARIAN Y, Y.—see SECKEL and YONG

YOSHIDA, HOWARD O., “Distribution, ap-
parent abundance, and length composition of
juvenile albacore, Thunnus alalunga, in the

south Pacific Ocean” ...........coiiviiviinnnn 821
, “The early life history of skip-
jack tuna, Katsuwonus pelamis, in the Pacific
[0 7= o 645
YOUNG, EDGAR P.—see KIFER et al,
Ziphius cavirostris—see Goose-beaked whale
or Cuvier’s beaked whale
Zooplankton
and upwelling off coast of Peru .............. 859
daylight and night hauls compared ........... 7
variability of near-surface off southern Cal-
ifornia as shown by towed-pump sampling .... 681

ZWEIFEL, JAMES R.—see HUNTER and ZWEIFEL



